Coinfusion of mesenchymal stromal cells facilitates platelet recovery without increasing leukemia recurrence in haploidentical hematopoietic stem cell transplantation: a randomized, controlled clinical study.
Previous studies have suggested that mesenchymal stromal cells (MSCs) enhance the engraftment of hematopoietic stem cells and modulate the host's immune response. However, there are no randomized studies to confirm these results. Moreover, there are some concerns about the risk of tumor recurrence because of the immunosuppressive property of MSCs. We conducted an open-label, randomized phase II clinical study to assess the outcome of MSC coinfusion (3-5 × 10(5) cells/kg) during haploidentical hematopoietic stem cell transplantation. From June 2007 to June 2008, a total of 55 patients who were diagnosed with leukemia in complete remission entered the study (27 in the treatment group and 28 in the control group). No immediate or long-term toxic side effects related to MSC infusion were noted, and the median times of white blood cell and platelet engraftment were comparable between the 2 groups. However, within 100 days, the time to a platelet concentration of >50 × 10(9) cells/L was markedly faster in the treatment group compared with the control group (22 days vs. 28 days; P = 0.036). Stromal-derived factor-1α (SDF-1α) reached a peak concentration more rapidly in the treatment group compared with the control group (8th vs. 16th day). The concentrations of SDF-1α, thrombopoietin (TPO), and interleukin-11 were also elevated in the MSC-treated group compared with the control group. The accumulative occurrence rate of acute graft-versus-host disease greater than grade 2 was 51.8% and 38.9% in the treatment and control groups (P = 0.422), respectively, whereas the occurrence rate of chronic graft-versus-host disease was 51.4% and 74.1% (P = 0.261), respectively. Through March 2010, which marked 2 years, the overall survival rate was 69.7% for the MSC-treated group and 64.3% for the control group (P = 0.737). Three patients in the treatment group and 2 patients in the control group experienced a hematological relapse and died of leukemia.